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Summary
Objective:  Maxillary  sinusitis  is  a  frequent  ear—nose—throat  (ENT)  infection.  The  purpose  of
this study  was  to  determine  the  prevalence  of  maxillary  sinusitis  in  the  ENT  department  of
a teaching  hospital  in  Cotonou,  Benin,  and  to  report  the  clinical  ﬁndings,  together  with  the
results of  complementary  examinations  and  treatment  outcomes.
Patients  and  methods:  This  was  a  retrospective  descriptive  analysis  of  patients  seen  at  our
hospital from  January  1,  2004  to  December  31,  2008  for  maxillary  sinusitis.
Results:  Over  the  5-year  study  period,  1752  cases  of  maxillary  sinusitis  were  treated  in  the
ENT department  of  the  teaching  hospital,  which  works  out  to  350  or  351  cases  per  year.
The overall  prevalence  was  19.3%.  There  were  759  patients  (83.1%)  aged  16—50  years,  and
984 patients  (56.2%)  were  men.  Factors  favoring  maxillary  sinusitis  were:  dry  season  with  dust
(n =  1051  patients,  60%);  and  atmospheric  pollution  (87.6%).  Maxillary  sinusitis  was  acute  for
528 patients  (30.1%)  and  chronic  for  1224  patients  (69.9%).  A  rhinogenic  cause  was  identiﬁed  for
960 patients  (54.8%),  an  allergic  cause  for  668  patients  (38.1%)  and  a  dental  cause  for  96  patients
(55.5%). In  cases  of  chronic  sinusitis,  the  infection  was  predominantly  staphylococcal  (29.3%)
and pneumococcal  (21.9%).  Basically,  medical  treatment  was  given  by  combining  local  treat-
ments for  rhinopharyngeal  disinfection  or  vasoconstriction.  In  cases  with  a  dental  origin,  dental
care was  also  delivered.  For  allergy-related  sinusitis,  nasal  sprays  with  corticosteroids  and
antihistamine  agents  were  prescribed.  Outcomes  were  favorable  for  89.7%  of  patients.
.  All  
[© 2013  Elsevier  Masson  SAS
IntroductionSinusitis,  predominantly  maxillary  sinusitis,  is  the  most  com-
monly  encountered  ear,  nose  and  throat  (ENT)  infection
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1—3]. Acute  maxillary  sinusitis  is  deﬁned  as  inﬂammation  of
he  mucosal  lining  of  the  maxillary  sinus  that  has  persisted
ess  than  6  weeks.  The  condition  becomes  chronic  when  the
nﬂammation  has  persisted  for  at  least  3  months.  The  diag-
osis  of  acute  maxillary  sinusitis  is  clinical  and  based  on  the
resence  of  purulent  discharge  from  the  middle  meatus  and ﬂuid  level  on  the  sinus  X-ray.  Endoscopic  exploration  of  the
inus  cavities  or  computed  tomography  (CT)  of  the  facial
inuses  can  be  useful  in  the  diagnosis  of  chronic  maxillary
inusitis.  Medical  treatment  is  the  rule,  although  surgery
served.
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ay  be  needed  in  speciﬁc  cases.  Over  the  past  5  years,
752  cases  of  maxillary  sinusitis  were  managed  at  the  ENT
epartment  of  a  teaching  hospital  in  Cotonou,  Benin.  The
resent  study  was  conducted  to  determine  the  frequency  of
inusitis,  and  to  describe  the  characteristic  clinical  and  bio-
ogical  features  as  well  as  the  treatments  administered  and
linical  outcomes.
aterial and methods
his  was  a  retrospective  descriptive  analysis  of  patients
ttending  the  ENT  department  of  the  teaching  hospital  in
otonou  from  January  1,  2004  through  to  December  31,
008.  The  medical  ﬁles  of  patients  with  a  diagnosis  of  max-
llary  sinusitis  were  reviewed.
nclusion  criteria
ll  patients  with  a  diagnosis  of  acute  or  chronic  maxillary
inusitis  were  included  in  the  study  cohort.  The  diagnosis  of
cute  sinusitis  was  based  on  a  clinical  history  of  less  than
 weeks  with  or  without  pus  in  the  middle  meatus,  and  the
resence  of  a  ﬂuid  level  on  the  sinus  X-ray.  The  diagnosis  of
hronic  sinusitis  was  based  on  a  clinical  history  of  at  least
 months,  the  presence  of  sinus  opacity,  cytobacteriologi-
al  examination  of  a  swab  sample  of  a  persistent  discharge
nd  a  search  for  an  etiology  (upper  airways  infection,  dental
nfection,  allergy,  mycosis).
Recorded  from  the  patients’  ﬁles  were  the  reasons
or  seeking  medical  assistance,  which  included  mucosal,
ucopurulent,  purulent  or  watery  rhinorrhrea;  uni-  or
ilateral,  partial  or  total,  permanent  or  alternating  nasal
bstruction;  sneezing  in  salvos  or  not;  and  parosmia,  includ-
ng  objective  cacosmia,  which  was  considered  to  suggest
ental  sinusitis  and  led  to  referral  to  stomatology,  with
ntrabuccal  and  dental  panoramic  radiographs.  The  search
lso  included  subjective  cacosmia,  hyposmia  and  anosmia.
ever  was  not  recorded  systematically  as  self-medication
as  widespread,  but  also  because  patients  were  referred  to
he  ENT  department  by  general  practitioners  practising  in  a
ropical  environment  where  malaria  is  endemic,  and  fever
s  considered  its  ﬁrst  symptom.
There  was  also  a  search  for  pathological  antecedents,
ncluding  a  personal  or  family  history  of  bronchial  asthma,
llergic  skin  reactions  or  rhinosinusitis,  dental  cavities
whether  treated  or  not)  and  any  other  previous  treatments;
nd  for  any  physical  signs  noted  at  the  time  of  examination
– usually  anterior  rhinoscopy  or  nasoﬁbroscopy  —– such  as
he  state  of  the  nasal  mucosa  (normal,  congestive,  pale),
asal  conchae  and  the  presence  of  pus  in  the  middle  mea-
us,  considered  a  sign  of  maxillary  sinusitis,  although  its
bsence  does  not  rule  out  the  diagnosis.  Other  physical  signs
ere  the  presence  or  not  of  uni-  or  bilateral  polyps  on  the
ame  side  as  the  sinusitis  or  not,  a  septal  deviation  on  the
ame  side  as  the  sinusitis  or  not,  the  presence  or  not  of  pus
r  mucosal  discharge  on  the  posterior  pharyngeal  wall  as
bserved  on  oropharyngoscopy,  the  state  of  the  tympanic
embrane  (matte,  thickened,  presence  of  liquid  behind  a
ealthy  or  pathological  tympanic  membrane)  as  determined
y  otoscopy  and  examination  of  the  general  status.
e
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Also  noted  were  the  types  of  medical  imaging,  with
ater’s  view  favored  for  sinus  X-rays  due  to  its  low  cost.
ew  patients  had  healthcare  coverage,  and  the  cost  of  CT
150  euros)  was  beyond  their  ﬁnancial  capabilities.  Indica-
ions  for  CT  scans  were  suspected  aspergillosis  and  tumors
f  the  facial  sinuses.  Swab  samples  of  discharges  were  sent
o  the  laboratory  for  analysis.
Treatments  administered  were  also  recorded,  and
ncluded  analgesics,  nasal  decongestants  and  antibiotics
amoxicillin/clavulanic  acid,  quinolones,  macrolides,  and
econd-  and  third-generation  cephalosporins).  Cortico-
teroids  were  not  given  systematically  as,  in  such  a
ropical  environment,  the  commonly  encountered  intesti-
al  parasites  and  certain  parasitic  infestations  (such  as
trongyloidiasis)  are  considered  a  contraindication  for  cor-
icosteroids.  Another  treatment  was  minor  surgery  for
esection  of  cysts  or  polyps  as  a  cure  for  rhinosinus
spergillosis.
Finally,  the  clinical  outcomes  were  recorded  for  patients
iven  medical  treatment  alone  as  either  resolution  or  per-
istence  and  the  development  or  not  of  complications
r  postoperative  recurrence,  and  for  patients  treated  by
urgery  as  either  the  disappearance  or  persistence  of  clini-
al  manifestations.  The  outcome  was  considered  good  when
here  was  clear,  long-lasting  and  complete  resolution  of
he  clinical  manifestations,  whereas  it  was  considered  poor
hen  the  clinical  manifestations  persisted,  intensiﬁed  or
ecurred  after  transient  regression.
A  total  of  1752  cases  were  retained  for  study.  The  chi-
quare  test  was  used  for  the  statistical  analysis.
xclusion  criteria
atients  were  excluded  from  the  analysis  if  their  ﬁles  were
nreadable,  or  lacking  precision  concerning  the  type  of  max-
llary  sinusitis,  or  failed  to  include  information  concerning
reatment  and/or  follow-up.  This  led  to  a  total  of  197  ﬁles
eing  excluded  from  the  analysis.
tudy  parameters
hese  included  age,  gender,  reasons  for  seeking  medi-
al  assistance,  factors  predisposing  to  maxillary  sinusitis,
esults  of  the  physical  examinations,  results  of  comple-
entary  tests,  and  treatments  delivered  and  outcomes.  A
tandard  grid  was  constructed  for  data  collection.
esults
revalence
ver  the  5-year  study  period,  1752  cases  of  maxillary  sinus-
tis  were  diagnosed  at  the  ENT  department  of  the  Cotonou
eaching  hospital  out  of  9075  patients  attending  the  depart-
ent’s  outpatient  or  inpatient  units.  The  prevalence  was
herefore  19.3%.  On  average,  350  or  351  cases  were  seen
ach  year.  Of  these  1752  patients  with  maxillary  sinusitis,
28  (30.1%)  had  acute  maxillary  sinusitis,  while  the  other
224  (69.9%)  were  treated  and  followed-up  for  chronic  max-
llary  sinusitis.
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Age
The  cohort  included  36  children  aged  0—15  years  (2.1%).  The
age  range  of  all  of  the  study  patients  was  5—68  years  (mean:
35.9  years),  with  759  patients  (83.1%)  aged  16—50  years  and
259  (14.8%)  aged  51—68  years.
Gender
Of  the  1752  patients  with  maxillary  sinusitis,  984  were  men
(56.2%)  and  768  were  women  (43.8%).  The  male-to-female
ratio  was  1.3.  However,  gender  had  no  effect  on  the  occur-
rence  of  maxillary  sinusitis  (chi-square  test).
Predisposing  factors
Factors  favoring  maxillary  sinusitis  were  atmospheric  pollu-
tion  in  1535  patients  (87.6%),  and  dust  associated  with  the
dry  season  in  1051  patients  (60.0%).
Clinical  aspects
Rhinorrhea  was  the  main  reason  for  seeking  medical  assis-
tance  (n  =  1416,  80.8%),  followed  by  headache  (n  =  888,
50.7%),  sneezing  (n  =  840,  47.9%),  nasal  obstruction  (n  =  744,
42.5%)  and  parosmia  (n  =  312,  17.8%).  The  characteristic
features  of  rhinorrhea,  nasal  obstruction  and  parosmia  are
presented  in  Table  1.Patients’  previous  conditions  included  allergic  nasosinusi-
tis  (n  =  456,  26%),  hypertension  (n  =  96,  5.5%),  head  and  face
trauma  (n  =  75,  4.4%),  and  SS  or  SC  sickle-cell  anemia  (n  =  72,
4.1%).
Table  1  Characteristic  clinical  features  of  rhinorrhea,
nasal  obstruction  and  parosmia.
Clinical  feature  Cohort  (n)  Cohort  (%)
Rhinorrhea
Mucosal  862  60.9
Purulent  384  27.1
Mucopurulent  67  4.7
Serous 55  3.9
Slightly  hemorrhagic  48  3.4
Fetid 263  18.6
Nasal obstruction
Unilateral  558  75.0
One side  ﬁrst,  then  the  other  159  21.4
Bilateral  027  03.6
Intermittent  670  90.0
Permanent  074  10.0
Partial 632  84.9
Parosmia
Cacosmia  223  71.4
Subjective  190  60.9
Objective  033  10.5
Hyposmia  067  21.5
Anosmia  022  07.1
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Using  anterior  rhinoscopy  and/or  nasoﬁbroscopy,
atients’  nasal  mucosa  was  described  as  normal  (n  =  840,
7.9%),  congestive  (n  =  684,  21.9%)  or  pale  (n  =  264,  15%).
us  was  observed  in  the  middle  meatus  in  56  patients  (3.2%).
nilateral  or  bilateral  hypertrophy  of  the  inferior  concha
as  noted  in  961  patients  (54.8%),  and  septal  deviations
ere  noted  in  336  patients  (19.2%),  including  297  (88.39%
f  all  septal  deviations)  on  the  same  side  as  the  sinusitis.
Using  oropharyngoscopy,  the  presence  of  pus  was  noted
n  the  posterior  pharyngeal  wall  in  1056  patients  (60.3%),  a
ign  of  posterior  expectoration.
Dental  status  was  altered  in  96  patients  (5.5%),  with
nfections  involving  the  ﬁrst  and  second  premolars  in
8  cases  (86.4%).  This  diagnosis  was  conﬁrmed  by  stomato-
ogical  examinations  and  was  followed  by  the  appropriate
are.
omplementary  examinations
 sinus  X-ray  was  obtained  in  1128  patients  (64.4%),  and
evealed  opacity  with  a  ﬂuid  level  in  408  cases  (36.1%),  par-
ial  opacity  of  the  sinuses  in  36  cases  (29.8%)  and  peripheral
pacity  in  161  cases  (14.3%).  Septal  deviations  were  noted
n  336  patients  (19.2%),  with  conﬁrmed  maxillary  sinusitis  on
he  same  side  as  the  septal  deviation  in  297  cases  (88.39%  of
ll  septal  deviations).
In  addition  to  the  maxillary  sinuses,  examinations
sing  Water’s  view  provided  other  information:  evidence
f  an  associated  involvement  of  the  frontal  sinuses  in
40  patients  (13.7%),  who  therefore  had  frontomaxillary
inusitis;  involvement  of  the  anterior  ethmoidal  cells  asso-
iated  with  maxillary  sinusitis  in  49  patients  (2.8%),  who
herefore  had  ethmoido-maxillary  sinusitis;  and  an  associ-
tion  of  frontal  and  ethmoidal  sinus  involvement  in  addition
o  the  maxillary  sinusitis  in  23  patients  (1.3%),  who  there-
ore  had  pansinusitis  (deﬁned  as  the  involvement  of  all
inuses  on  the  same  side),  and  polysinusitis  in  24  patients
1.4%).
A  CT  scan  of  the  sinuses  was  obtained  for  eight  patients
nd  revealed,  in  ﬁve  cases  (0.3%),  a  fungal  ball  compatible
ith  nasosinus  aspergillosis.
Other  examinations  included  anatomical  pathology
xaminations  of  the  surgical  specimens  from  eight
atients  that  conﬁrmed  the  diagnosis  of  Aspergillus
inusitis  in  ﬁve  of  them.  In  addition,  a  cytobacteri-
logical  examination  was  performed  on  swab  samples
rom  85  patients  (4.8%)  with  chronic  maxillary  sinus-
tis  who  experienced  frequent  ﬂare-ups  with  fever.  The
esults  were  positive  in  41  cases  (48.2%).  The  bacteria
dentiﬁed  were  Staphylococcus  aureus  (n  =  12,  29.3%),  Pneu-
ococcus  spp.  (n  =  9,  21.9%),  beta-hemolytic  Streptococcus
pp.  (n  =  8,  19.6%),  Pseudomonas  aeruginosa  (n  =  4,  9.7%),
scherichia  coli  (n  =  2,  4.9%)  and  Haemophilus  inﬂuenzae
n  =  2,  4.9%).
The  diagnosis  of  maxillary  sinusitis  was  associated  with
 nasal  origin  in  960  patients  (54.8%),  an  allergic  context  in
68  patients  (38.1%),  a  dental  origin  in  96  patients  (5.5%),
asosinus  polyps  in  13  patients  (0.8%)  and  cysts  in  the  maxil-
ary  sinuses  in  10  patients  (0.5%).  Aspergillus  fumigatus  was
he  causal  agent  in  ﬁve  patients  (0.3%)  with  fungal  maxillary
inusitis.
186  
Table  2  Outcome  by  origin  of  the  maxillary  sinusitis.
Outcome  Cure  Failure
n  %  n  %
Rhinogenic  925  52.8  35  2
Allergy-related  534  30.5  134  7.6
Dental 89  4.7  7  0.4
Cystic, polyposis 21  1.2  2  0.1
Fungal 2  0.1 3  0.2
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herapeutic  aspects
edical  treatment  alone  was  given  to  1739  patients  (99.2%),
hile  13  patients  (0.8%)  underwent  surgery  for  polypectomy
n  =  8,  0.5%)  or  as  a  cure  for  aspergillosis  (n  =  5,  0.3%).  Treat-
ents  delivered  included  antibiotics  (n  =  1680,  95.9%),  local
asoconstrictor  agents  (n  =  1512,  86.3%),  antihistamines
n  =  960,  54.8%)  and  analgesics  (n  =  888,  50.7%).  The  antibi-
tics  prescribed  were  amoxicillin/clavulanic  acid  (n  =  840,
0%),  quinolones  (n  =  528,  31.4%),  macrolides  (n  =  264,
5.7%),  and  second-  and  third-generation  cephalosporins
n  =  48,  2.9%).  The  duration  of  antibiotic  treatment  was
0—14  days.  Antibiotics  were  again  prescribed  for  recurrent
are-ups  in  patients  with  chronic  sinusitis.  Indeed,  antibiotic
egimens  were  repeated  in  458  cases  (26.14%).
In  the  1752  patients  followed  for  maxillary  sinusitis,
571  (89.7%)  had  a  favorable  outcome  with  cure.  How-
ver,  for  181  patients  (10.3%),  the  outcome  was  considered
 therapeutic  failure.  The  rate  of  therapeutic  failure  was
reatest  among  those  with  chronic  maxillary  sinusitis  related
o  allergy  and  in  those  with  nasosinus  aspergillosis.  Mean
ollow-up  duration  was  2  years.  The  patients’  outcomes  sum-
arized  by  cause  of  the  maxillary  sinusitis  are  presented  in
able  2.
iscussion
he  present  study  described  maxillary  sinusitis  cases
ecorded  at  the  ENT  department  of  the  Cotonou  teaching
ospital.  However,  the  1752  cases  reported  here  are  far  from
he  real-life  situation  as  only  documented  cases  were  ana-
yzed.  Nevertheless,  the  overall  incidence  of  19.3%  observed
t  Cotonou  was  higher  than  the  10.58%  reported  by  Ndjolo
t  al.  [1]  in  2004  at  a  Yaoundé  general  hospital  and  the  14.3%
eported  for  maxillary  sinusitis  by  Ondzotto  et  al.  [2]  in  2006
t  a  Brazzaville  teaching  hospital.
At  the  Cotonou  ENT  department,  83.1%  of  patients  were
ged  16—50  years,  with  a  mean  age  of  35.9  years.  In  2007,
harﬁ  et  al.  [3]  reported  a  mean  age  of  38  years  in  their
unisian  population  with  maxillary  sinusitis  of  dental  origin.
n  our  present  cohort,  gender  had  no  inﬂuence  on  maxillary
inusitis,  a  ﬁnding  that  was  also  reported  by  Boko  et  al.  [4]  in
omé,  Togo,  in  2004.  In  the  United  States,  however,  Shashy
t  al.  [7]  in  2004  reported  a  female  predominance  (67.7%)
ith  no  apparent  explanation.
On  considering  the  predisposing  factors,  those  most
ommonly  observed  in  Cotonou  were  air  pollution,  which
M
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ffected  87%  of  our  patients,  and  the  dry  season,  which  is
haracterized  by  dust  and  smoke  from  motorcycle  taxis  using
oor-grade  fuel.  In  2009,  Bhattacharyya  [5]  reported  on  a
tudy  of  air  quality  in  Boston,  MA,  and  found  an  effect  on
he  prevalence  of  sinusitis  by  demonstrating  a  statistically
igniﬁcant  relationship  between  sinusitis  and  air  pollution.
hen  et  al.  [6]  investigated  the  epidemiology  of  chronic
hinosinusitis  in  a Canadian  population  and  found  that  smok-
ng,  including  passive  smoking,  was  associated  with  a  higher
revalence.
Regarding  clinical  presentation,  80.8%  of  patients  in  the
resent  cohort  sought  medical  assistance  because  of  rhinor-
hea.  In  the  US,  Shashy  et  al.  [7]  reported  a rate  of  97.4%  in
004,  the  same  as  that  reported  by  Polonovski  and  El  Mellah
8]  in  France  in  2006,  whereas  Tchicaya  et  al.  [9]  found  a
0%  rate  at  the  Yopougon  teaching  hospital  in  Abidjan,  Ivory
oast.  Among  their  patients,  Polonovski  and  El  Mellah  [8]
eported  rhinorrhea  that  was  purulent  in  41.1%  of  patients,
ucopurulent  in  56.3%  and  mucosal  in  2.6%.
Studies  from  both  Africa  [1,2,4]  and  Europe  [5,7,8]  have
eported  infectious  rhinitis  or  rhinosinusitis  and  allergy-
elated  maxillary  sinusitis  as  the  most  common  origin  of
he  disease.  As  for  dental  sinusitis,  the  5.5%  observed  in
he  present  cohort  was  lower  than  the  10—12%  reported  by
ehra  and  Jeong  [10]  in  2009  in  Boston  and  the  10%  reported
y  Broome  et  al.  [11]  in  2008  in  Switzerland.  Nazih  et  al.
12]  considered  mycotic  sinusitis  to  be  rare,  but  probably
onetheless  underdiagnosed,  while  Braun  et  al.  [13]  found
hat  the  true  prevalence  of  fungal  sinusitis  is  difﬁcult  to
ssess  accurately  and  that  geographic  differences  are  con-
iderable.
The  positive  bacteriology  rate  (48.2%)  found  in  the
resent  series  is  in  agreement  with  the  rate  reported  by
oko  et  al.  [4]  from  Lomé,  who  found  positive  cultures
n  43.59%  of  cases,  mainly  with  staphylococcal  and  pneu-
ococcal  species.  For  Gehanno  [14], a  bacterial  cause  of
cute  sinusitis  could  be  conﬁrmed  in  no  more  than  50%  of
ases,  although  his  ﬁndings  differed  from  those  reported
y  Roos  et  al.  [15]  in  London,  UK,  who  found  H.  inﬂuenzae
s  the  dominant  causal  agent.  However,  such  differences
ould  be  explained  by  the  effects  of  different  environments
nd  antibiotic-prescribing  habits  on  bacterial  ecology.  The
herapeutic  approach  used  at  Cotonou  was  similar  to  that
eported  by  Ferrand  et  al.  [16]  and  Pessey  et  al.  [17],  both
f  whom  described  systematic  prescription  of  antibiotics  in
ombination  with  local  treatment  and  analgesics.
Outcomes  were  favorable  for  89.7%  of  the  patients  in
ur  present  series  whereas,  for  10.3%  of  patients,  the  out-
omes  were  considered  therapeutic  failures.  The  failure
ate  was  highest  among  patients  with  allergy-related  sinus-
tis  or  nasosinus  aspergillosis.  This  is  consistent  with  the
tudy  by  Pessey  et  al.  [17], who  reported  improvement  in
 quarter  of  their  patients  and  therapeutic  failure  in  8%.  In
heir  report  from  the  Netherlands,  Van  Buchen  et  al.  [18]
ad  favorable  outcomes  in  81%  of  their  patients.
onclusionaxillary  sinusitis  is  a  commonly  seen  disease  in  the  ENT
epartment.  Medical  treatment  predominates,  and  the  out-
ome  depends  on  the  cause.
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